Changes in responsiveness of rat granulosa cells to prostaglandin E2 and follicle-stimulating hormone during culture.
The changes in responsiveness of granulosa cells to either FSH or prostaglandin E2 (PGE2), during culture of the cells, have been examined. In freshly isolated cells, FSH and PGE2 stimulated both cyclic AMP and progesterone production in a dose-dependent manner. In these cells, FSH stimulated cyclic AMP production to a greater extent than did PGE2. After the cells had been cultured for 2 days, neither FSH nor PGE2 stimulated progesterone production to any detectable extent. In these cells the ability of FSH to stimulate cyclic AMP was decreased, and that of PGE2 was increased markedly, such that PGE2 was far more effective than FSH in stimulating cyclic AMP. After culture of the cells for a further 2 days (4 days total), the FSH stimulation of cyclic AMP returned to that seen in freshly isolated cells, whereas the stimulation by PGE2 remained elevated. The acute stimulation of progesterone production could be restored by chronic exposure of the cells to either FSH or PGE2. These results demonstrate that dramatic changes in responsiveness of granulosa cells take place during culture. The results also suggest that some stimulating factor must be present to maintain the steroidogenic capabilities of the cells. Without this, although the cells are able to produce cyclic AMP in response to FSH, they cannot produce progesterone.